ABSTRACT PURPOSE This paper describes the impact of a care recommendation (CR) letter intervention on patients with multisomatoform disorder (MSD) and analysis of patient factors that affect the response to the intervention.
INTRODUCTION
S omatization is extremely common in primary care, with up to half of all primary care visits involving unexplained somatic complaints. [1] [2] [3] [4] Somatization is associated with considerable patient impairment and increased health care costs. 5, 6 The care of somatizing patients can also be frustrating for clinicians, at least in part because treatment options are limited. [7] [8] [9] Various diagnostic classifications have been used for somatization, but in recent years 3 diagnoses have been most prominent. Somatization disorder (SD) is a severe form of somatization, defined by the DSM-III-R requirements of 13 of a list of 35 lifetime unexplained physical symptoms. 10 To include patients with significant somatization who did not meet the threshold for SD, Escobar proposed and validated a less severe form of somatization called abridged somatization disorder (ASD), requiring at least 6 lifetime unexplained symptoms in women and 4 in men. 11, 12 Multisomatoform disorder (MSD) is a more recent diagnostic formulation based on current unexplained physical symptoms. 13, 14 Multisomatoform disorder W. Perry Dickinson, MD 1 has received increased attention because studies have documented instability of patient recall of lifetime somatization symptoms, upon which SD and ASD are based. 15 Multisomatoform disorder requires the presence of 3 or more current (within the past 2 weeks) unexplained symptoms out of a list of 15, along with a 2-year history of somatization. Since it depends on current symptoms, the diagnosis of MSD may have greater clinical utility and reliability than diagnoses based on recall of symptoms that may have long since disappeared. Multisomatoform disorder is much more common in primary care settings than somatization disorder, but with comparable levels of impairment. 13, 14 Even though somatization is common, debilitating, and expensive, researchers have directed relatively little attention to developing effective interventions for primary care. Pharmacological treatment with tricyclic or SSRI antidepressant medications, 16, 17 group therapy, 18 cognitive behavioral therapy, 19 and massage therapy [20] [21] [22] have been shown to be beneficial for some patients.
One of the most-studied interventions for somatization has been a care recommendation (CR) letter sent to somatizing patients' primary care physicians. The letter identifies specific patients as having the somatization diagnosis and makes recommendations about appropriate care. 18, [23] [24] [25] This intervention has been shown to decrease costs associated with the care of the somatizing patients and to lead to no deterioration or to improved physical functioning for those patients. The CR letter intervention' s effect seems quite robust, with comparable impacts in patients with somatization disorder 18, 23, 24 and subthreshold somatization. 25 The CR letter is very promising and may offer an inexpensive and effective first-stage intervention for somatization. Previous studies of the CR letter have been conducted in populations referred for intervention by their primary care physicians, and these patients may have more severe forms of somatization than are normally found in primary care. The studies do not tell us how well the intervention would work with representative samples of somatizing primary care patients.
As part of the Somatization in Primary Care Study, we sought to assess the effects of the CR letter intervention on physical and emotional functioning for a representative sample of primary care patients with MSD. Our primary hypothesis was that patients with MSD whose physicians received the CR letter would demonstrate significantly better physical and emotional functioning after 1 year than patients receiving usual care. To address the comparability of the CR letter' s effects in MSD to previous research, we also assessed the intervention' s effect on patients who met diagnostic criteria for ASD and SD. Our secondary goal was to determine if there were patient factors such as comorbid chronic physical or current psychiatric disease or demographic factors that had an impact on the effectiveness of the intervention in MSD patients.
METHODS
The sample for this study consists of 188 patients who met criteria for 1 or more somatization diagnoses from the Somatization in Primary Care Study, a 5-year study funded by the National Institute of Mental Health (NIMH) and carried out in 3 family practice sites in and around Mobile, Ala. Patients were followed for 24 months after enrollment with assessments of functional status at baseline, 12, and 24 months. After the baseline interview, patients were randomized to 1 of 2 arms of a randomized, single-crossover trial. The primary care physician was notified by a CR letter of the patient' s somatization status either immediately following the baseline interview (immediate intervention) or 12 months after enrollment (delayed intervention).
The CR letter that gave recommendations to the primary care physicians for the care of the patients with somatization replicated the letter used in previous studies. 18, [23] [24] [25] Key components of the letter include the following:
1. Notification that the patient met criteria for somatization 2. Reassuring information regarding the nonlethal course of somatization 3. Recommendations that the patient be regularly scheduled for brief appointments with the primary care physician and that urgent appointments be avoided as much as possible 4. A recommendation that the physician look closely for signs of disease rather than taking the patient' s symptoms at face value 5. A suggestion that hospitalization, surgery, or diagnostic procedures be avoided unless indicated by physical abnormalities 6. A recommendation that the physician view the symptoms as part of an unconscious process rather than telling the patient that the problem is "all in your head"
Screening and Sample Selection
Practice sites were selected to achieve geographic and socioeconomic diversity, with one urban practice serving a racially and economically diverse population and one suburban and one rural practice, both serving populations with higher socioeconomic levels. In each practice, an interviewer screened patients in full-day blocks distributed evenly throughout the week. Patients were told that the purpose of the study was to investigate symptoms and complaints in primary care patients, testing a set of recommendations that would be given to the physicians of those patients with a lot of unexplained symptoms. Patients who presented for care for any reason during the screening days were asked before the visit to complete an 11-item screen for unexplained physical symptoms. 26, 27 In all, 2,902 consecutive patients were screened. The screen covered a subset of the 35 symptoms from the DSM-III-R criteria for SD. 10 All patients with 3 or more positive items on the screen were invited to enroll in the study, along with a random sample of those with fewer than 3 symptoms, the latter sample frequency matched to the age/race/sex distribution of the combined somatization study groups. Written informed consent was secured in accordance with the protocol approved by the Institutional Review Board of the institution of the primary research team at the time of the study.
Patients who agreed to participate were scheduled for a face-to-face enrollment interview either in the physician' s office or in their own home within 14 days after the index visit. Each enrollee completed the somatization section of the NIMH Diagnostic Interview Schedule (DIS), Version III-R, which measures lifetime as well as current symptoms according to DSM criteria. 28 On the basis of DIS interview results, enrollment proceeded until there were sufficient patients to fill 3 approximately equal-sized groups:
• SD with 13 or more lifetime unexplained physical symptoms from the somatization section of the DIS,
• Subthreshold somatization with 6 to 12 lifetime unexplained symptoms, and
• Controls with fewer than 6 lifetime unexplained physical symptoms.
The sample was thus originally set up to investigate differences in 3 mutually exclusive groups that represented a continuum in number of unexplained lifetime symptoms.
The analyses reported in this paper required a reclassification of the enrollment interview data to categorize each patient as meeting criteria for SD, ASD, MSD, or no somatization diagnosis, allowing patients to meet criteria for 1 or more of the somatization diagnoses. Patients who did not meet criteria for any somatization diagnosis were not included in any of the analyses reported in this paper. The SD group was not affected by this reclassification. The new ASD group included almost all of the patients from the SD and subthreshold somatization groups. The new MSD group contained a mix of patients from the SD and subthreshold somatization groups. Thus, the new MSD and ASD groups were drawn from the original study groups and contain an oversampling of patients with SD. This resulted in an overrepresentation of patients in the MSD and ASD groups also meeting the more severe SD criteria. To adjust for this in the analyses, design weights based on the ratio of the total number of patients within a screening stratum to the number selected for the study were constructed to reduce the relative influence of the SDs within the ASD and MSD diagnostic groups to more closely approximate our consecutive sample of primary care patients.
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Instruments and Measures
Sociodemographic covariates were collected at baseline and included age, sex, race (minority vs non-minority), education (highest grade completed), and Hollingshead social class (scored from 1 [low] to 5 [high]). 29 Comorbid psychiatric diagnoses made at baseline using the DIS (DSM-III-R version) included major depression, dysthymia, panic disorder, substance disorder, or posttraumatic stress disorder (PTSD) within the past 12 months. 28 Comorbid chronic physical diagnoses were measured using a checklist from the Medical Outcomes Study completed by patients at baseline 30 and reviews of the patients' medical records at baseline, with a positive finding defined by either patient report or medical record report. Chronic physical diseases assessed in this manner and used in these analyses included hypertension, diabetes, cardiac disease (myocardial infarction, enlarged heart, congestive heart failure, or angina), and pulmonary disease (asthma, chronic bronchitis, or emphysema).
Functional status was evaluated using the emotional functioning (MCS) and physical functioning (PCS) subscales of the Short Form-36 (SF-36). 31, 32 Follow-up assessments of functional status were carried out by telephone interviewers unaware of the intervention condition at 12 and 24 months postenrollment, yielding a longitudinal data structure with observations nested within patients over time.
Statistical Analysis
Statistical analysis was performed using SAS, Version 8 For the Personal Computer. 33 As preliminary analyses, χ 2 tests and t-tests were used to assess adequacy of randomization for all 188 patients who met criteria for a somatization diagnosis, comparing patients randomized to immediate intervention with the remaining patients on baseline sociodemographic and clinical characteristics.
Next, exploration of the patterns of missing data over time was carried out to determine the appropriate analytic approach and to identify potential covariates to be included in the analysis. We compared subjects who were observed at 12 and 24 months with subjects missing at these time points with respect to baseline sociodemographic and clinical characteristics and physical and emotional functioning. Likelihood-based methods (general linear mixed models, multilevel mod-els, random regression models, hierarchical linear models) using all available data (SAS Proc Mixed) were chosen as the primary analytic approach, since this would minimize the possibility of bias from missing observations and subject dropout that could occur in a complete case analysis such as repeated measures analysis of variance. [34] [35] [36] [37] [38] If "missingness" is determined to be ignorable (ie, "missing completely at random" or "missing at random"), likelihood-based longitudinal methods using all available data along with covariates that explain the missing data mechanism can be used to obtain unbiased estimates of intervention effects. [34] [35] [36] [37] [38] [39] Preliminary examination indicated that an unstructured variance-covariance matrix should be used for all longitudinal analyses.
To test the primary hypothesis that MSD subjects whose physicians received the CR letter would have improved physical and emotional functioning after 12 months compared with subjects receiving usual care, longitudinal analyses were carried out to model patient responses over time. 34, 37, 38, [40] [41] [42] We used repeated measures rather than growth curve modeling because of the crossover design, where time is fixed and categorical. When the global test of the intervention effect over time was significant, specific linear contrasts were used to estimate the 12-month intervention effect, defined as the 12-month change in the intervention group minus the 12-month change in the usual care group, after adjusting for baseline covariates. 34, 43 Since the somatization diagnostic groups overlapped, separate analyses were performed to assess intervention effects on functional status for subjects meeting criteria for ASD and for SD alone. Within each diagnostic category, subjects randomized to immediate intervention were compared with subjects in the delayed intervention group using longitudinal analysis, as described above.
For MSD patients, to determine whether the CR letter intervention had differential effects on physical or emotional functioning by patient characteristics, interaction effects between intervention group and the covariates listed above over time were investigated. Sensitivity analysis using multiple imputation and pattern mixture models to handle missing data were carried out and yielded similar results in all analyses. Therefore, reports of longitudinal analyses based on all available data are included here. Additionally, sensitivity analyses were carried out comparing weighted to unweighted analyses. Since results of the unweighted analyses were very similar, only weighted analyses are reported here.
Finally, in order to decide whether changes in health-related quality of life (HRQOL) were meaningful, we calculated a criterion based on the standard error of measurement (SEM) for identifying meaningful changes in HRQOL using baseline standard deviation and reliability for PCS and MCS. [44] [45] [46] We estimated the average reliability (internal consistency) for the SF-36 summary scales to be 0.86 in our sample, which agrees closely with the reported reliabilities for the MCS and PCS in US populations. 47 The SEM, used as an estimate of minimal clinically important difference, 45 was computed as the standard deviation of the score multiplied by the square root of 1 minus its reliability coefficient. 
RESULTS
Sociodemographic and clinical characteristics of the patients are presented in Table 1 , organized by diagnosis and intervention group. Altogether, 188 patients met criteria for 1 or more somatization diagnoses: 183 of these patients met criteria for ASD, 111 for MSD, and 88 for SD. Of interest, while 28.8% of primary care patients with MSD met criteria for 1-year major depression/dysthymia, 55.2% of primary care patients with 1-year major depression/dysthymia met criteria for MSD. Further details on the results of the screening and recruitment process, the prevalence of SD, MSD, and ASD, and the extent of overlap of MSD with SD and ASD are presented in a previous paper. 14 There were no significant differences between patients assigned to the intervention groups and usual care at baseline with respect to age, race, sex, social class, physical comorbidity, psychiatric comorbidity, or physical or emotional functioning for the total sample of somatizing patients or within any of the 3 diagnostic categories (Table 1) . Follow-up rates were 80.5% at 12 months and 60.5% at 24 months. Analysis of missing versus nonmissing subjects, performed at 12 and 24 months for the entire sample of 188 somatizers, indicated no significant differences on baseline sociodemographic or clinical covariates (Table 2) . Although there was a tendency for 24-month dropouts to have slightly lower baseline MCS scores, the assumption of "missing at random" (ignorable missingness) was not violated.
In the longitudinal analysis of PCS scores for MSD subjects, adjusting for baseline sociodemographic and clinical covariates and baseline MCS scores as described in the Methods section, the global test for differences between the immediate and delayed intervention groups over time was significant (P = .0002). On average, the immediate intervention group maintained physical functioning at baseline levels during the intervention year while the delayed intervention group that received usual care during this year actually declined in physical functioning. The 12-month intervention effect on PCS scores, assessed using change scores as described in the Methods section, was 5.5 points (95% CI, 2.5 to 8.4; effect size, 0.48), compared with the estimated minimal clinically important difference of 4.7 points. Since the study design was a randomized controlled trial, we also estimated the 12-month intervention effect in a model without any covariates (eg, based on crude means for the groups over time). The intervention effect of 5.6 points was statistically significant (P < .001) and very close to that obtained from the full model with covariates. A crossover effect was observed in both models during year 2, with substantial improvement in the delayed intervention patients from 12 to 24 months. Thus, the patients in the delayed intervention group, who had demonstrated a decline in functioning between baseline and 12 months, returned to baseline levels of physical functioning after they received the intervention at 12 months. Meanwhile, patients whose providers received the CR letter at baseline demonstrated a decline in functioning from 12 to 24 months (Figure 1) . In a separate analysis in patients meeting criteria for SD, we estimated the 12-month intervention effect on PCS scores to be 7.1 points, after adjusting for sociodemographic and clinical covariates and baseline MCS scores (95% CI, 3.5 to 10.7; effect size, 0.61). In another analysis of patients meeting criteria for ASD using the same covariates as above, we estimated the 12-month intervention effect for ASD to be 4.2 points (95% CI, 1.5 to 6.9; effect size, 0.37).
The intervention did not significantly impact mental health functioning at either 12 or 24 months in the 3 separate analyses that included subjects meeting criteria for We explored the possibility that physical functioning in subjects meeting criteria for MSD would respond differentially for sociodemographic covariates and physical and psychiatric comorbidity. Analyses revealed a significant interaction effect between intervention group and comorbid chronic physical disease over time (P < .01). Overall, MSD patients who also had 1 or more comorbid chronic physical diseases demonstrated a better response to the intervention in terms of PCS scores over the course of 24 months than did patients without a comorbid chronic physical disease (2.0 point difference at 12 months, 9.0 at 24 months). No other patient characteristic among those analyzed (age, sex, race, MCS or PCS scores, or psychiatric comorbidity) appeared to significantly affect the response to the intervention.
DISCUSSION
This study provides evidence that a relatively simple CR-letter intervention substantially affects the physical functioning of primary care patients with multisomatoform disorder, especially patients with 1 or more comorbid chronic physical diseases. In contrast to the effect on physical functioning, the intervention does not appear to affect mental health functioning in somatizing primary care patients. The effect of the intervention on physical functioning appears to be similar for the 3 diagnostic classifications, which is not surprising given the extent of overlap among patients meeting criteria for the diagnoses. However, the 12-month intervention effect exceeded the estimated minimal clinically important difference in PCS scores for SD and MSD, but not for ASD.
A major strength of the Somatization in Primary Care study lies in the recruitment of a consecutive sample of primary care patients with considerable sociodemographic diversity. Previous studies of the CR letter intervention used patients singled out by primary care physicians for study; such severely affected patients were likely to respond differently to an intervention than a representative primary care population. This study also provides the first investigation of CR-letter impact in patients with MSD. Multisomatoform disorder is highly prevalent and entails serious impairment. 13, 14 The diagnosis of MSD is easier to make and more reliable than other somatization diagnoses, since it is based on a shorter list of symptoms and since it involves only current symptoms. We believe that these results suggest that MSD is a useful diagnostic classification for studying and managing somatization in primary care patients.
The pattern of the effects in the 2 intervention groups is of interest. The impact of the intervention on the immediate intervention group during the first 12 months was primarily seen in the preservation of physical functional health when compared with a striking decline of physical functioning in the delayed intervention group. However, the delayed intervention group, which received the intervention at 12 months, displayed an improvement of functional health back to the original baseline level between 12 and 24 months. Thus, the intervention either maintained functional health at baseline levels (in the immediate intervention group) or brought functioning back to original baseline levels (in the delayed intervention group). The apparent difference in the immediate postintervention change (or slope) in the 2 groups is largely attributable to the decline in functioning in the delayed intervention group during the 12 months of usual care. The decline in functional health seen in the immediate intervention group during the 12-to-24-month period after the intervention suggests that there may be a need for a follow-up "booster" letter or some other system for reminding the physicians of the diagnosis and the treatment recommendations.
The mechanism of action of the CR-letter intervention that produces this impact on physical functioning is not well understood. Previous authors have hypothesized that the CR letter may prompt physicians to refrain from ordering invasive procedures in the pursuit of patient complaints, preventing physical impairment related to these procedures and reducing patient fears regarding the possible presence of a serious physical condition. 24 The intervention' s stronger effect in the presence of comorbid chronic physical disease provides additional information that may help in further understanding how the letter intervention effects a change in Further exploration of the impact of patient factors on the effect of the intervention might help in determining whether chronic physical disease is itself the element discriminating patients who do and do not respond to the CR letter or whether it is a proxy for an underlying construct. The study has several limitations. Our screening methodology was not efficient for men, as described in more detail in a previous paper.
14 This method produced a small but representative sample of men available for analysis. Also, this relatively large sample of primary care patients drawn from 3 diverse practice settings comes from 1 geographic region of the United States, where patterns of somatization may be different from other regions. 48 Additionally, the effect of the CR letter in subjects meeting criteria for the 3 somatization classifications could not be directly compared statistically, and our findings may overstate the similarities and understate the differences among the diagnoses because of the overlap in patients meeting criteria for the 3 diagnoses. A study using 3 mutually exclusive groups of patients would be better for this purpose. We also recognize that we did not evaluate how this intervention affected expenditures, although previous studies have reported cost savings in fee-for-service settings. 18, [23] [24] [25] Further research is needed to evaluate the effect of the CR letter on health care costs in capitated plans. Finally, while the power to detect a medium effect size (0.5) based on differences at 12 months between MSD immediate and delayed intervention groups is 72%, there was not sufficient power to detect all of the factors that might contribute to a differential response to the CR letter intervention. It is possible that patient or physician features other than chronic physical disease might have an impact on the response to the intervention.
Somatization imposes a tremendous burden on both patients and the health care system. It is imperative that we develop and refine effective interventions for somatization that can be broadly implemented in primary care populations. This study provides evidence that a CR letter intervention has an impressive impact on physical impairment of a consecutive sample of primary care patients with multisomatoform disorder. This intervention works especially well for patients with comorbid chronic physical disease. Further research is warranted to refine the CR letter intervention and to design alternative interventions for patients who do not benefit from the CR letter.
